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This paper focused on two facts of issues that appeared in the use of the medium 
hydraulic excavator. 
1. The research and optimization about the cab suspension system of the hydraulic 
excavator. 
The working condition of hydraulic excavator is really severe and the drivers 
exposed to low-frequency vibration environment will get Mechanical injury easily. 
The suspension system is the key part to support the cap and attenuate the vibration. 
So studying the dynamic characteristics of the cab suspension system and designing 
parameters are very meaningful. The main thoughts and contents are as follows: 
(1) The influences caused by the vibration are analyzed; the component 
parameters, structure and other factors of the cab’s suspension are studied; based on 
the Lagrange equation the differential equation of the suspension system is built, and 
parameters of the system are defined. 
(2) Simulations of the suspension system are taken in MATLAB and ADAMS, 
and parameters like the natural frequency, vibration mode, modal degree of 
decoupling are obtained. 
(3) To improve the comfort of the drivers, the optimization design of the cap 
suspension system is taken. The stiffness of each suspension components are 
determined as the optimization variables; the rational distribution of the natural 
frequency and the modal decoupling are set as the objective functions; the 
displacement of the cap, the interval of bodies’ resonance frequencies and the interval 
of the stiffness are set as the constraints. At last, the system optimized by chosen the 
Sequential Quadratic Programming Algorithm as the optimization algorithm. 
(4) The stiffness of the suspensions will fluctuate within a certain range in 
engineering, robust analysis is taken To make sure that the results are practical. 
2. Structure analysis of the working device. 
In the processing of excavating, working device should endure the alternating 
external force and the cracks appear easily. One of vibration sources of the cab is 














(1)The whole working processes of the working device are analyzed, stress 
analysis of working device is taken, and the typical operating conditions are 
determined. 
(2)The three-dimensional models of each parts of the working device are built to 
analyze the strength, stiffness and modals of the working device. Based on the 
analysis results, the key parts of the working device and improvement method are 
pointed out. 
In this paper, systemic research thoughts and methods are provided and the 
vibration isolation performances of the cab’s suspension system are improved 
effectively. The analysis results about the force and modals of the working device 
references for the subsequent improvement. 
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